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Press release For immediate release

Global assessment by HKU Marine Scientists found that
Oyster reef restoration rapidly increases marine biodiversity
But increased restoration effort is needed to eliminate historical damage

25 November, 2022

Image 1: Members of the research team doing biodiversity surveys of oyster habitat and the surrounding
areas in Pak Nai, Hong Kong. Photo credit: Mr Khan CHEUNG.

Global assessments of historical oyster reef distribution have estimated that over 85% of oyster reefs have
been lost to overfishing and coastal development. In recent decades, enormous effort has been put into
developing and implementing different methods for restoring oyster reefs globally. However, the overall
effectiveness of these efforts has remained uncertain because of a lack of assessment of how long it takes for
restored oyster reefs to begin to support marine biodiversity and provide ecosystem services to the same level
of undamaged reefs.

Dr Bayden RUSSELL and Dr Ashley HEMRAJ from the Swire Institute of Marine Science (SWIMS), and
the School of Biological Sciences, The University of Hong Kong (HKU), along with their international
collaborators (see remark), utilised an assessment method (recovery debt) to examine the effectiveness global
oyster reef restoration to date. They screened over 70 journal articles which compared restored oyster reefs to
surviving natural oyster reefs in an attempt to benchmark what constitutes successful recovery of oyster reefs
and identify the most successful methods of oyster reef restoration. The research has recently been published
in Science Advances.
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Figure 1. Theoretical diagram of general recovery debt for ecosystems not requiring structural restoration
(red dashed line) and recovery debt specific to restored oyster habitats (dark blue lines) where structural
restoration is necessary. The yellow line indicates the expected rate of recovery, which slows but stays positive

over time. Figure modified from the published paper.

Their findings revealed that oyster reef restoration initiates a rapid increase in biodiversity and abundance of
reef-associated species within two years; however, the recovery rate then decreases substantially, leaving a
global shortfall in recovery of 35% below a pre-disturbed state. Following this initial ‘boost’ in recovery, the
shortfall in species diversity, ecosystem functions and services will likely be gradually overcome by the
development of ecosystem complexity. Therefore, while these young, restored reefs rapidly enhance
biodiversity, they will require long-term protection to mature into complex ecosystems and recoup historical

losses of biodiversity and ecosystem services.

‘The rapid increase of oysters and fauna on restored oyster reefs is very promising and shows great return for
the financial investment and effort put towards restoration. However, it is also clear that newly restored oyster
reefs require time to develop into self-sustaining ecosystems, equivalent to remnant oyster reefs. By reducing
disturbances to these restored reefs, in particular activities like harvesting or development which damage the

reef, we can help them recover faster.” said Dr Ashley Hemraj, the lead author of the study.
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Importantly, the research also demonstrated that some of the most simple and cheap restoration techniques —

the use of limestone rock as the base for restoring reefs — can be as effective as more costly techniques.

‘The exciting thing about this research is that it consolidates the outcomes of global efforts in oyster reef
restoration and provides some direction for maximising success,’ said the group leader Dr Bayden Russell.
‘We were pleasantly surprised by how rapidly biodiversity increases in the early years after restoration,
including recreational and commercially fished species, which provides good motivation and justification for
rapidly expanding restoration in regions of the world where restoration programmes are still in the early stages

of development.” Dr Bayden Russell added.

With the recognition that restoration of coastal marine ecosystems is a key component of protecting
biodiversity and maintaining the services they provide to humans, this research offers timely direction for

achieving these goals with oyster reef restoration.

Swis

Image 2. Dr Bayden Russell documenting the species diversity Image 3: Measuring the growth of
of a restored oyster reef in Hong Kong. Photo credit: Miko LUI, oysters on restored reefs is key to
The Nature Conservancy HK. understanding restoration success. Photo
from Hong Kong. Photo credit: Dr D.
Ashley Hemraj.
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About the journal paper:

Oyster reef restoration fails to recoup global historic ecosystem losses despite substantial biodiversity gain.
Science Advances 8, eabp8747.

The journal can be accessed from here: https://www.science.org/doi/10.1126/sciadv.abp8747

Remark: Collaborators: Dr Boze HANCOCK: The Nature Conservancy; Dr Melanie BISHOP: Macquarie
University; Dr Jay MINUTI: The City University of Hong Kong (Former Postdoctoral Researcher at HKU);
Dr Philine zu ERMGASSEN: University of Edinburgh; and Dr Ruth THURSTAN: University of Exeter.

For media enquiries, please contact Ms Casey To, External Relations Officer (Tel: 3917-4948; email:
caseyto@hku.hk ) and Ms Cindy Chan, Assistant Communications Director of Faculty of Science (Tel: 3917-
5286; email: cindycst@hku.hk).

Images download and captions: https://www.scifac.hku.hk/press
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